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PROBLEM TO BE SOLVED: To provide a temperature 
compensating device ana a temperature compensating 
method of a display panel capable of protecting the 
display panel by compensating the temperature of tne 
display panel without using a temperature detector. 

SOLUTION: This device and method protect a 
PUKpiasma display panel) 106 oy counting a time when 
tho luminance detected by a luminance detector 1 15 or 
the tike exceed prescribed values as a duration wiin a 
time counting part 121 and by estimating the temperature 
of the PDP 108 with a microcomputer 120 while using me 
detected luminance or the like and the duration of the 
luminance and by controlling the luminance with a signal 
processing part 101 ui lite like based on the result of 
the estimation. 
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English Translation of paragraphs 0054 to 0076 of JPA 2001-134197 
[0054] 

Next, the temperature compensating action of the plasma 
display apparatus configured in the above-mentioned manner is 
explained below. The temperature compensating action is 
divided into the detecting action of the data which can be 
converted into temperatures to be used in the compensating 
action and the compensating action based on the detected 
data . 

[0055] 

First, the detecting action of the data to be used in the 
compensating action, which is included in the temperature 
compensating action, is explained. When a PDP 106 is driven, 
in a discharge cell 134 which is discharging, that is, at a 
portion which emits light, the energy of electrons is high 
and heat is generated by the collision with the wall surface 
or the like. Because of this, at the portion where the 
luminance is high, the duration of light emission is 
lengthened and the quantity of generated heat is increased, 
resulting in a rise in temperature at the portion. 

[0056] 

The gradation data of display data VD corresponds to the 
luminance in a one-to-one manner and even when the identical 
gradation data -is displayed, the larger the number of sustain 
pulses in one field period, the higher the luminance is and 
the larger the quantity of generated heat is. Moreover, when 
the duration of light emission is long or when the area of 
light emission is large, thje amount of discharge current 
increases in the sustain period. 

[0057] 

On the other hand, the temperature is determined based on the 
duration of light emission and the duration of each data 
plays an important role to determine the temperature. 
Therefore, by detecting at least one of the luminance and the 
data relating to the luminance, for example, the display 




data, the number of sustain pulses and the discharge current 
during the sustain period, it is possible to estimate the 
temperature of the PDP 106 based on the detected data and the 
duration thereof- Because of this, it is possible to carry 
out the detecting action for detecting the four kinds of 
following data in the present embodiment. 



[0058] 

The detecting action of luminance is explained below as the 
first data detecting action. A luminance detector 115 
directly detects the luminance of the PDP 106 and outputs the 
data of luminance to a microcomputer 120 and a time counting 
part 121 starts counting when the luminance exceeds a 
prescribed value, for example, 250cd/m 2 , and the period of 
time during which the prescribed value is exceeded is counted 
as the duration. The microcomputer 120 estimates the 
temperature of the PDP 106 by performing a prescribed 
operation using the duration and the luminance at that time. 

[0059] 

Next, the detecting action of the display data is explained 
below as the second data detecting action. The microcomputer 
120 extracts gradation data from the input display data VD 
and the time counting part 121 starts counting when the 
^X/^^^ Igradation data exceeds a prescribed gradation value and the 
\peiriod of time during which the prescribed value is exceeded 
T.S counted as the duration. The microcomputer 120 estimates 
the temperature of the PDP 106 by performing a prescribed 
operation using the duration and the gradation data at that 
time . 



[0060] 

Next, the detecting action of the number of sustain pulses 
during the sustain period is explained below as the third 
data detecting action. A control circuit 102 outputs the 
number of sustain pulses during the sustain period to the 
microcomputer 12 0 and the time counting part 121 starts 



2 




counting when the number of sustain pulses exceeds a 
prescribed value, for example, when the total number of 
pulses in one field exceeds 1,024, and the period of time 
during which the prescribed value is exceeded is counted as 
the duration. The microcomputer 120 estimates the temperature 
of the PDP 106 by performing a prescribed operation using the 
duration and the number of sustain pulses at that time. 

[0061] 

Finally, the detecting action of the discharge current during 
the sustain period is explained below as the fourth data 
detecting action, A discharge current detecting circuit 112 
detects the discharge current during the sustain period and 
outputs the data to the microcomputer 120, and the time 
counting part 121 starts counting when the discharge current 
exceeds a prescribed value, for example, 0.9A, and the period 
of time during which the prescribed value is exceeded is 
counted as the duration. The microcomputer 120 estimates the 
temperature of the PDP 106 by performing a prescribed 
operation using the duration and the discharge current at 
that time. 

[0062] 

Next, the detecting action of the distribution and the area 
of each data described above is explained. When the image, 
displayed on the PDP 106 is such an image having, for 
example, a luminance peak pattern of a display area of 10 to 
2 0% with respect to the black background image, the 
temperature of the PDP 106 does not rise at the black 
portion, but rises at the white portion. As a result, there 
appears a difference in temperature locally and if the 
difference becomes larger, the PDP 106 is deteriorated. The 
deterioration depends on the portion where a difference in 
temperature appears, for example, the deterioration differs 
between the central portion and the end portion of the PDP 
106 . 
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[0063] 

A luminance distribution detecting part 122 temporarily 
stores each data described above, which is input to the 
microcomputer 120 and which corresponds to one screen, splits 
the display screen into, for example, nine areas 
(longitudinal three-way split and horizontal three-way 
split), and detects the distribution and the area on the 
display screen of each data input to each area. The 
microcomputer 12 0 estimates the temperature of each area of 
the PDP 106 based on each data, the area and the distribution 
of each data and the duration. 

[0064] 

It is possible for the above-mentioned data detecting actions 
to carry out one of the compensating actions to be described 
below, if at least one kind of data to be used for the 
compensating action can be detected, and it is also possible 
to arbitrarily combine each of the data detecting actions in 
order to estimate the temperature more highly precisely. When 
each of the following compensating actions is allocated in 
advance to each data described above, it is possible to carry 
out each of the following compensating actions by directly 
using each data described above, without estimating the 
temperature of the PDP 106. 

[0065] 

Next, five types of the compensating actions are explained 
below based on each data detected as described above. As a 
first compensating action, a compensating action by luminance 
control is explained. The compensating action by luminance 
control includes the following three types of luminance 
control actions. 

[0066] 

First, a gradation control action of the display data by a 
signal processing part 101 is explained as a first luminance 
control action, when the microcomputer 120 judges according 
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to the above-mentioned data detecting action that the 
luminance control action needs to be carried out, the signal 
processing part 101 carries out, under, the control of the 
microcomputer 120, a prescribed operational process on the 
gradation data of the display data VD so as to reduce the 
luminance of the PDP 106 and reduces the luminance of the PDP 
by outputting the operation result to the control circuit 102 
to reduce the temperature of the PDP 106. 

[0067] 

Next, a luminance control action by the control circuit 102 
is explained as a second luminance control action. When the 
microcomputer 120 judges according to the above-mentioned 
data detecting action that the luminance control action needs 
to be carried out, the control circuit 120 reduces, under the 

^ control of the microcomputer, the luminance of the PDP 106 by 
rejducing the number of pulses of sustain pulses during the 

^ sustain period and reduces the temperature of the PDP 106. 

[0068] 

Next, a luminance control action by a voltage converting part 
111 is explained as a third luminance control action. When 
the microcomputer 120 judges according to the above-mentioned 
data detecting action that the luminance control action needs 
to be carried out, the voltage converting part 111 reduces, 
under the control of the microcomputer 120, the luminance of 
the PDP 106 by lowering the voltage of the sustain pulse 
during the sustain period and reduces the temperature of the 
PDP 106, 



[0069] 

When a display with high luminance continues for a long time 
and the temperature of the PDP 106 and each driver increases, 
adversely affecting the panel characteristic and the driver 
characteristic, or when a display with high luminance 
continues for a long time locally and the difference in 
temperature occurs locally in the PDP 106, it is possible to 
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reduce the luminance, prevent a rise in temperature, and 
protect the PDP 106 by controlling the luminance as described 
above. It is also possible to compensate the temperature of 
the PDP 106 by using at least one of the above-mentioned 
compensating actions by the luminance control, and moreover, 
the above-mentioned compensating actions can be combined 
arbitrarily . 

[0070] 

Next, a compensating action by a warning display device 113 
is explained below as a second compensating action. When the 
microcomputer 120 judges according to the above-mentioned 
data detecting action that a warning display needs to be 
produced, the warning display device 113 makes, for example, 
an LED emit light and warns the operator of the rise in the 
temperature of the PDP 106. As it is possible to warn the 
operator of the anomalous temperature of the PDP 106, the 
operator can protect the PDP 106 by, for example, turning off 
the power supply. The warning display is not limited to the 
lighting or the like of the LED, etc., as described above, 
but it is possible to produce the warning display on the 
display screen by the use of the OSD (on-screen display) 
method or the like. 

[0071] 

Next, a compensating action by a cooling device 114 is 
explained below as a third compensating action. When the 
microcomputer 120 judges according to the above-mentioned 
data detecting action that the PDP 106 needs to be cooled, 
the cooling device 114 directly cools, under the control of 
the microcomputer 120, the PDP 106 and each driver to reduce 
the temperature of the PDP 106, and thus the PDP 106 is 
protected . 

[0072] 

Next, a compensating action by a relay control part 110 is 
explained below as a fourth compensating action. When the 
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microcomputer 120 judges according to the above-mentioned 
data detecting action that the power supply supplied to the 
PDP 106 needs to be cut off, the relay control part 110 cuts 
off, under the control of the microcomputer 120, the power to 
be supplied to the PDP 106 to reduce the temperature of the 
PDP 106, and thus the PDP 106 is protected, 

[0073] 

When the compensating action is carried out by also the use 
of the area and the distribution of each data detected by the 
luminance distribution, detecting part 122 in the above- 
mentioned first to fourth compensating actions, it is 
possible to estimate the temperature of each split region, 
therefore, a compensating action, for example, to reduce the 
luminance is carried out when a display with high luminance 
continues for a long time locally on the PDP 106 and the 
local difference in temperature occurs in the PDP 106, and in 
this case also the PDP 106 is protected, 

[0074] 

Finally, a compensating action by a panel heater 116 is 
explained below as a fifth compensating action. When the 
microcomputer 12 0 judges, according to the data detecting 
action using the luminance distribution detecting part 122 
among the above-mentioned data detecting actions, that the 
temperature of a part of the PDP 106 needs to be raised to 
even the temperature, to be specific, when it is detected 
that the difference in temperature between neighboring 
regions exceeds a prescribed value, for example, 15 °C, the 
panel heater 116 turns on a heater attached to the region on 
the low temperature side and keeps it at the on-state for a 
certain period of time to raise the temperature of the 
region. As a result, the difference in temperature on the PDP 
106 is resolved and the PDP 106 is thus protected. It is also 
possible to specify in advance multiple energized patterns in 
accordance with the difference in temperature so that the 
period of time during which each heater is on can be 



7 



lengthened or shortened in accordance with the difference in 
temperature* Moreover, it may also be possible to take into 
consideration a rise in temperature of the panel due to the 
heater by adding the data representing the rise in 
temperature in accordance with the period of time to the data 
for estimating the temperature of the region when the heater 
is turned off, 

[0075] 

The temperature of the PDP 106 can be compensated by using at 
least one of the above-mentioned second to fifth compensating 
actions and it is also possible to use a combination of the 
second compensating action and the third compensating action, 
a combination of the third compensating action and the fourth 
compensating action, a combination of the second compensating 
action and the fifth compensating action, a combination of 
the fourth compensating action and the fifth compensating 
action, a combination of the second compensating action, the 
third compensating action and the fourth compensating action, 
and a combination of the second compensating action, the 
fourth compensating action and the fifth compensating action. 

[0076] 

As described above, according to the present embodiment, the 
data relating to the luminance is detected, the duration of 
the data is counted, the temperature of the PDP 106 is 
estimated based on the data and the counted duration, and the 
temperature of the PDP 106 can be compensated according to 
the result, therefore, it is possible to compensate the 
temperature of the PDP 106 to protect the PDP 106 without 
using a temperature detector with a simplified configuration 
and at a low cost. When the distribution and the area of the 
data relating to the luminance on the PDP 106 are also 
detected, it is possible to detect that a display with high 
luminance continues for a long time locally on the PDP 106 
and the .temperature of the display panel rises locally, 
tneretore, tne teinpciaouic ^ j_ rur xuu wan wviri^cnuuLcw 
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to protect the PDP 106 without using a temperature detector 
even if the temperature of the PDP 106 varies locally. 
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